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TO ALL WHOM IT MAY CONCERN: 

Be it known that I, NOEL MOREL a citizen of France, whose post office 
address is 4, Impasse Pedoux, F-63530 Enval, France, have invented an improvement in 

RUBBER ARTICLE WITH A JUNCTION 
BETWEEN TWO RUBBER MIXES 

of which the following is a 

SPECIFICATION 

BACKGROUND OF THE INVENTION 
[0001] This is a continuation of pending PCT/EP99/08 1 79, filed 

October 28, 1999. 

[0002] The invention concerns a rubber article composed of at least two 

vulcanized mixes having different composition and properties, and having between them 
a lap joint. More particularly, it concerns a tire whose various constituent mixes are 
joined by superposition of an edge of one of the mixes over another mix. 
[0003] Jvinctions between mixes such as those mentioned above, when subjected 

to stresses (whether tension, compression or shear), represent a particularly vulnerable 
area of the article considered, the life of the article being greatly limited by the 
destruction of the joint, whether this destruction be due to adhesion failure or to stress 
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concentration at the location of the joint, or even to external aggression in the case of 
some junctions. 

[0004J The purpose of the invention is to improve the hfe of the article 

considered by causing the junction(s) betw^een rubber mixes constituting the said article 
to be less influenced by the knov^n causes of its/their destruction. 

SUMMARY OF THE INVENTION 
[0005] The vulcanized rubber article according to the invention, which consists of 

at least two rubber mixes having different composition and properties, the said two mixes 
having between them a lap joint, is characterized in that at least one of the edges of at 
least one of the two mixes has an end whose trace-line resembles an oscillating 
movement, namely an oscillating trace-line. 

[0006] The thickness of the edge of the mix in question is preferably consistent 

over a width at least equal to the desired trace-line amplitude: the said thickness being in 
any case less than 2 mm in the non-vulcanized condition such that the molding and 
vulcanization of the finished article obliterates the surface irregularities created at the 
junction of the two mixes. 

[0007] Any trace-line may be suitable (trace-lines of stationary or non-stationary 

oscillations), the preferred trace-lines being the sinusoidal trace-line of a harmonic 
oscillation and the circular trace-line (in which the line corresponding to a half-period is a 
semicircle). 

[0008] The preferred application of the crenellated or serrated edge(s) relates to 

the joining of two rubber mixes constituting a tire, whether this junction emerges on an 
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external wall of the tire or is totally internal. The application is particularly advantageous 
for junctions on the sidewall of the tire between the mix used for the tread and that used 
for the sidewall. 

[0009] An oscillatory trace-line can be characterized by an amplitude and a 

wavelength. The amplitude measured crest to crest, whether variable or not, is in the case 
of tire applications preferably between 3 mm and 15 mm. As for the wavelength, this is 
preferably between 0.1% and 2% of the circumferential extension of the tire measured in 
the equatorial plane. 

DESCRIPTION OF THF DRAWINGS 
[0010] The characteristics and advantages of the invention will be better 

understood from the description below, which refers to the drawings illustrating 
non-limiting example embodiments and in which: 

Figs. lA and IB show schematically a first variant of a junction between 
two rubber mixes, respectively seen in cross-section and in plan view. 

Figs. 2A and 2B show the junction between a tread mix and a sidewall 
mix in a touring vehicle tire, respectively seen in cross-section and in plan view, and 

Figs. 3A to 3C show an internal junction between the upper edge of the 
quasi-triangular section above the bead wire of a tire and the mix used to line the carcass 
ply of the said tire. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0011] A vulcanized rubber plate (Fig. 1 A) seen in cross-section, is composed of 

two rubber mixes A and B, whose composition and consequently whose properties are 
different. The said two mixes, in the non- vulcanized condition, are shaped by passing 
between the rollers of a calendering roll or by passing into a blade of an extruder, and the 
edges of each section have a thickness e that decreases regularly from the maximum 
thickness dovra to a thickness of at most 2 mm and in the case described is equal to 
0.6 mm, the said thickness remaining constant as far as the edges of the section. The 
junction of the two mixes is formed by the two sloping edges and the tongues of constant 
thickness and width 1 equal to 7 mm. The said tongues have an undulating shape 
(Fig. IB), such that the end of the edge of each mix has a sinusoidal trace-line with crest 
to crest amplitude a equal to 5 mm and wavelength X equal to 10 mm. 
[0012] Figs 2 A and 2B concern the preferential application of the principle 

described above and show a partial view of the upper part of a cross-section through a tire 
of size 175/70.R.13. The said tire comprises a radial carcass reinforcement 1 surmounted 
radially by a crown reinforcement 2 consisting^of two plies of metallic cables crossed 
from one ply to the next and making with the circumferential direction an angle of 22^. 
The edges of the said crown 2 are joined to the carcass reinforcement 1 by sections 3. 
A tread 4 covers the reinforcement 2 radially and is connected to a sidewall rubber 5. 
The junction between the tread 4 and the sidewall rubber 5 is formed by the edge of the 
said tread with a portion 4' whose thickness decreases as far as the point C and a 
portion 4" or tongue with constant thickness equal to 0.6 mm between the points C and D 
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on the outer wall of the tire. The said tongue 4" is shown in section in Fig. 2B: the 
oscillating trace-line at its end is formed of a succession of triangles with rounded peaks 
on either side of a central axis XX'. The amplitude a is equal to 5 mm and the 
wavelength A, to 10 mm, the latter representing 0.55% of the circumferential extension of 
the tire measured in the equatorial plane ZZ'. 

[0013] The last example, shown in Figs. 3 A to 3C, concerns an internal junction 

of the tire and more particularly the junction between the radially uppermost point of the 
section 7 of rubber mix located radially above the anchoring bead- wire 6 of the carcass 
reinforcement 1 and on the one hand the layer of rubber mix covering the cables of the 
carcass reinforcement 1 (lining of the ply) and on the other hand the rubber mix located 
axially outside the said point. As described earlier, the section 7 has an edge with a part 
whose thickness decreases and a part EF with constant thickness equal in this case to 
0.5 mm and width equal to 5 mm. The part EF has an end which describes a periodic 
trace-line said to be semicircular as shown in Fig. 3B, with an amplitude a of a 3.0 mm 
and a wavelength X of 6.0 mm. The said trace-line may also be a periodic trapezoidal 
trace as shown in Fig. 3C, with the same values of amplitude and wavelength, without 
compromising the junction between the mixes. 

[0014] Comparison tests between tires having junctions with straight edges 

between tread and sidewall rubber and tires having jimctions between the some mixes 
with periodic trace-lines as described in the part of the description relating to the junction 
concerned, demonstrate the very clear superiority of the solution according to the 
invention, since tires designed in that way have covered distances, before the appearance 
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of any initiation of degradation, twice as far as those covered by tires having junctions 
with a straight trace-line between the tread and the sidewall rubber, both when rolling 
under overload and when rolling in an ozonated environment. Similarly, junctions 
according to the invention used in the lower portion of a tire between the section above 
the bead- wire and the lining of the carcass reinforcement, make it possible to use for the 
section 7 mixes which, in terms of their composition, are not very compatible in adhesion 
with the lining mixes customarily used. 
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